Mutant TP53 enhances the resistance of glioblastoma cells to temozolomide by up-regulating O(6)-methylguanine DNA-methyltransferase.
The "gain of function" of mutant TP53 is an important determinant in human tumor development and progression. This study aimed to investigate the possible mechanism of mutant TP53 inducing temozolomide resistance in glioblastoma cells. Three established human glioma cell lines, T98G, U87, and U138, were chemoresistant cells. The mRNA of cells was sequenced to confirm the status of TP53. Synthetic small interfering RNA (siRNA) was used to knock down TP53 in cells. TP53 mRNA was detected "silenced" by reverse transcriptase-polymerase chain reaction (RT-PCR) in five consecutive days. Viable cell survival was measured when these cells were exposed to temozolomide or semustine in step-up concentrations. The expression of O(6)-methylguanine DNA-methyltransferase (MGMT) at mRNA level was also determined. T98G, U87, and U138 cells were resistant to temozolomide. T98G and U138 cells expressed mutant-type TP53 with positive MGMT, while U87 cell expressed wild-type TP53 with negative MGMT. TP53-siRNA knocked down TP53 effectively (P = 0.021) in five consecutive days. Knockdown of mutant TP53 in T98G and U138 cells led to a fivefold increase in chemosensitivity to temozolomide, but not semustine. Knockdown of wild TP53 in U87 cell did not affect the chemoresistance. In addition, mutant TP53 knockdown induced a dramatic decrease of MGMT expression (P = 0.0000034). TP53 mutation decreases the chemosensitivity of malignant gliomas to temozolomide. This "gain of function" in drug resistance may be obtained by increasing MGMT expression.